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(54) [Title of the Invention] 

DEFECT CORRECTING METHOD OF ACTIVE MATRIX SUBSTRATE 

(57) [Abstract] 

[Problem] To correct a short-circuit part generated between 

wirings without using a redundant wiring circuit. 

[Means for Resolution] In a test of a glass substrate 5 having 



57 



TFT parts 11 after a common signal wiring 1, scanning signal 
wirings 2 and data signal wirings 3 have been formed, by 
irradiating a short wavelength laser light of a 4th higher 
harmonic (2 66 nm) of YAG laser to peripheries of pinholes 7 
and 8 which are detected short-circuit defect parts, one part 
of the data signal wiring 3 disposed above the peripheries of 
the pinholes 7 and 8 is removed. 
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[Claims ] 

[Claim 1] A defect correcting method of an active matrix 
substrate in which plural data signal wirings and plural 
scanning signal wirings are provided so as to mutually 
intersect, and each data signal wiring and each scanning signal 
wiring are laminated through an insulation film, 

characterized in that, in a case where the data signal 
wiring and the signal wiring short-circuit, a predetermined 
light energy removing only one part of either of the wirings 
in that short-circuit part is irradiated. 

[Claim 2] A defect correcting method of an active matrix 
substrate set forth in claim 1, wherein the light energy is 
a laser light of a predetermined light energy. 
[Claim 3] A defect correcting method of an active matrix 
substrate set forth in claim 2, wherein an oscillation 
wavelength of the laser light is an ultraviolet ray of 360 nm 
or less. 

[Claim 4] A defect correcting method of an active matrix 
substrate set forth in claim 2, wherein the laser light is a 
4th higher harmonic of YAG laser. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] The present 
invention relates to a method of correcting a short-circuit 
defect generated between wirings intersecting through an 
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insulation film in an active matrix substrate used in a liquid 

crystal display panel. 

[0002] 

[Prior Art] A liquid crystal display unit in which an 
electro-optical effect of the liquid crystal is utilized in 
the unit is utilized at present in various fields such as OA 
equipment and AV equipment , besides an information terminal 
display equipment such as note personal computer. 
[0003] Such a liquid crystal display unit has an active matrix 
substrate in which there are provided many picture element 
electrodes formed in a matrix-like form and a switching element, 
such as TFT , controlling each picture element electrode , and 
an opposed substrate possessing a color filter, an opposed 
electrode and the like. In the active matrix substrate, 
parallel scanning signal wirings (gate signal wires) and 
parallel data signal wirings (source signal wires) are provided 
around each picture element electrode so as to mutually 
intersect perpendicularly. The active matrix substrate and 
the opposed substrate are bonded together such that mutual 
electrode forming faces are faced while keeping a predetermined 
spacing, and a liquid crystal layer is sealed between both the 
substrates . 

[0004] The active matrix substrate of such a liquid display 
unit has a complex structure in which the picture element 
electrode, the switching element and the like are provided, 
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so that many processes become necessary when manufacturing it. 
For this reason, in each manufacturing process, defects such 
as an adhesion of foreign matter onto the substrate and a 
short-circuit between the picture element electrode and the 
scanning signal wire and the data signal wire are liable to 
occur, and it is not easy to make these defects completely zero. 
Accordingly, in order to improve a yield at a production time, 
it becomes a very important problem to early detect such defects 
and perform a correction as occasion demands. 
[0005] In JP-A-3-23425 Gazette, there is proposed a method in 
which, after a liquid crystal panel has been produced by bonding 
together the active matrix substrate and the opposed substrate 
and injecting the liquid crystal between both the substrates, 
it is detected whether or not a line defect and a point defect 
exist by performing a lighting test of the liquid crystal panel, 
and that defect portion is corrected by using a redundant 
mechanism provided in the active matrix substrate. 
[0006] 

[Problems that the invention is to Solve] However, with the 
method in which the redundant circuit provided in the active 
matrix substrate is utilized in this manner, in a super high 
open area ratio panel, it is not easy to provide plural 
superfluous wirings in the picture element and, therefore, a 
design of the redundant circuit becomes difficult. Further, 
in a liquid crystal panel having been made large, the redundant 
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circuit must be extended over a long distance and, as a result, 
such a problem is generated that a signal delay occurs. 
[0007] The invention is one solving such problems, and its 
object is to provide a defect correcting method of an active 
matrix substrate, which can correct a short-circuit part 
generated between the wirings without utilizing the redundant 
circuit . 
[0008] 

[Means for Solving the Problems] A defect correcting method 
of an active matrix substrate of the invention is characterized 
in that — in a defect correcting method of an active matrix 
substrate in which plural data signal wirings and plural 
scanning signal wirings are provided so as to mutually 
intersect, and each data signal wiring and each scanning signal 
wiring are laminated through an insulation film — in a case 
where the data signal wiring and the signal wiring short- 
circuit, a predetermined light energy removing only one part 
of either of the wirings in that short-circuit part is 
irradiated. 

[0009] The light energy is a laser light of a predetermined 
light energy. 

[0010] An oscillation wavelength of the laser light is an 
ultraviolet of 360 nm or less. 

[0011] The laser light is a 4th higher harmonic of YAG laser. 
[0012] 
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[Mode for Carrying Out the Invention] Hereunder, an embodiment 
of the invention is explained while referring to the drawings. 
[0013] Fig.l is a plan view of a picture element part of an 
active matrix substrate provided in a liquid crystal panel , 
and Fig. 2 a sectional view at a - a' line shown in Fig.l. The 
liquid crystal panel is constituted by sealing a liquid crystal 
layer between an active matrix substrate in which picture 
element electrodes 4 are formed in a matrix-like form on a glass 
substrate 5, and an opposed substrate in which an opposed 
electrode and a color filter are formed. On the glass substrate 
5 of the active matrix substrate in which the picture element 
electrodes 4 are formed in the matrix-like form, each one pair 
of mutually parallel scanning signal wirings 2 and each one 
pair of mutually parallel data signal wirings 3 are formed so 
as to mutually intersect perpendicularly. 

[0014] In a periphery of the picture element electrode 4, in 
one place of an intersecting part of the scanning signal wiring 
2 and the data signal wiring 3, there is respectively formed 
a TFT (Thin Film Transistor) part 11 whose gate electrode is 
connected to the scanning signal wiring 2. In a center part 
between each one pair of mutually parallel scanning signal 
wirings 2, a common signal wiring 1 is provided parallel to 
the scanning signal wiring 2, and intersects perpendicularly 
to each data signal wiring 3. The common signal. wiring 1 and 
the scanning signal wiring 2 and the data signal wiring 3 
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intersect such that, at their intersecting parts, the data 
signal wiring 3 becomes an upper side and the common signal 
wiring 1 and the scanning signal wiring 2 lower sides and, at 
the intersecting parts, the data signal wiring 3 and the common 
signal wiring 1 and the scanning signal wiring 2 are 
electrically insulated by a gate insulation film 6. Further, 
the common signal wiring 1 is mutually insulated also from each 
picture element electrode 4 by the gate insulation film 6, The 
common signal wiring 1 provided on the glass substrate 5 is 
formed by a metal thin film (for example, Ta, Al or the like) 
whose thickness is about 3000 A - 5000 A, and the gate insulation 
film 6 provided thereon is formed by an SiNx film, an SiOx film 
or the like whose thickness is about 3000 A - 5000 A. The data 
signal wiring 3 provided on the gate insulation film 6 is formed 
by a metal thin film (for example, Ta, Al or the like) whose 
thickness is about 1500 A - 5000 A. 

[0015] In the active matrix substrate of such a constitution, 
as shown in Fig.l and Fig. 2, it is supposed that a pinhole 7 
that is a short-circuit defect occurs in the gate insulation 
film 6 between the common signal wiring 1 and the data signal 
wiring 3. 

[0016] If the pinhole 7 occurs, the common signal wiring 1 and 
the data signal wiring 3 are short-circuited by the pinhole 
7, and a predetermined electric charge is not electrified to 
the picture element electrode 4 because a common signal and 
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a data signal are mixed near the pinhole 7 , so that an image 
display quality of the liquid crystal panel is reduced. 
[0017] In this case, after the active matrix substrate has been 
manufactured and it has been tested whether or not the TFT 11 
normally operates , a short wavelength laser light of, for 
example, a 4th higher harmonic (266 nm) of YAG laser is 
irradiated to the pinhole 7 that is the short-circuit defect 
between the common signal wiring 1 and the data signal wiring 
3. By this, as shown in Fig. 3, only one part of the data signal 
wiring 3 around the pinhole 7 that is a short-circuit defect 
portion between the common signal wiring 1 and the data signal 
wiring 3 is removed, and thereby a corrected part 9 is formed. 
In this case, the common signal wiring 1 is not injured by the 
irradiation of the laser light. As a result, the pinhole 7 
can be separated from the data signal wiring 3, and thus the 
short-circuit defect between the common signal wiring 1 and 
the data signal wiring 3 can be corrected without using a wiring 
circuit. 

[0018] For the short-circuit defect like the pinhole 7, if the 
correction of the pinhole 7 portion is performed by using a 
fundamental wave laser light of YAG laser or the like, since 
an irradiation energy of the laser light is large, an influence 
such as injury on the common signal 1 that is a lower layer 
film of the pinhole 7 portion is great, so that the common signal 
wiring 1 is cut. In this manner, in the case where the 
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fundamental wave laser light of YAG laser is used, it is 
impossible to suitably correct the defect portion by the 
irradiation of the laser light. For this reason, hitherto , 
as shown in Fig. 7, by cutting a wiring before and after the 
short-circuit defect portion of the data signal wiring 3 and 
connecting a redundant wiring circuit 10 to places 3a and 3b 
before and after the cut place of the data signal wiring 3, 
or by previously providing a redundant circuit in the picture 
element of the liquid crystal panel, the wiring of the 
short-circuit defect portion is cut, thereby performing the 
correction of the signal wiring. Accordingly, in the case 
where the fundamental wave laser light of YAG laser is 
irradiated, the redundant wiring circuit 10 becomes necessary, 
so that it is not suitable for the super open area ratio panel, 
the large panel and the like. 

[0019] Fig. 4 is a plan view of a portion around the pinhole 
7 after the short wavelength laser light of the 4th higher 
harmonic (266 nm) of YAG laser has been irradiated. As shown 
in Fig. 4, the data signal wiring 3 and the pinhole 7 are 
completely separated in the corrected part 9 in which only one 
part of the data signal wiring 3 has been removed by the 
irradiation of the short wavelength laser light of the 4th 
higher harmonic (2 66 nm) of YAG laser. 

[0020] Fig. 5 is, similarly to Fig.l, a plan view of the picture 
element part of the active matrix substrate of the liquid 
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crystal panel, and shows the short-circuit defect generated 
between the scanning signal wiring 2 and the data signal wiring 
3. Fig. 6 is a sectional view at b - b' line shown in Fig. 5. 
A pinhole 8 that is the short-circuit defect occurs in the gate 
insulation film 6 between the scanning signal wiring 2 and the 
data signal wiring 3. 

[0021] If the pinhole 8 occurs, the scanning signal wiring 2 
and the data signal wiring 3 are short-circuited by the pinhole 
8, and the predetermined electric charge is not electrified 
to the picture element electrode 4 because the scanning signal 
and the data signal are mixed near the pinhole 8, so that the 
image display quality of the liquid crystal panel is reduced. 
[0022 ] Also in such a case, similarly to the case shown in Fig. 3, 
the short wavelength laser light of, for example, the 4 th higher 
harmonic (2 66 nm) of YAG laser is irradiated to the pinhole 
8 that is the short-circuit defect between the scanning signal 
wiring 2 and the data signal wiring 3. By this, only one part 
of the data signal wiring 3 around the pinhole 8 that is the 
short-circuit defect portion between the scanning signal 
wiring 2 and the data signal wiring 3 is removed, and the 
scanning signal wiring 2 is not injured by the irradiation of 
the laser light. As a result, the pinhole 8 can be separated 
from the data signal wiring 3, and thus the short-circuit defect 
between the scanning signal wiring 2 and the data signal wiring 
3 can be corrected without using the wiring circuit. Also in 



this case, similarly to the case shown in Fig. 4 , the data signal 
wiring 3 and the pinhole 8 are completely separated in the 
corrected part 9 in which only one part of the data signal wiring 
3 has been removed by the irradiation of the short wavelength 
laser light of the 4th higher harmonic (2 66 nm) of YAG laser. 
[0023] In a case where, for such a defect of the pinhole 8, 
the correction is performed by using the fundamental wave laser 
light of YAG laser, as shown in Fig. 7, it is necessary to cut 
the data signal wiring 3 and connect it to the redundant wiring 
circuit 10. 

[0024] Incidentally, in a manufacturing method of the active 
matrix substrate of the invention, it is adapted such that the 
short-circuit defect portion of the signal wiring is removed 
by utilizing the short wavelength laser light of the 4th higher 
harmonic (266 nm) of YAG laser, the active matrix substrate 
is manufactured and, after the fact that each TFT part 11 
normally operates has been tested in order to prevent effects 
on an orientation direction of liquid crystal molecules of the 
liquid crystal layer by the irradiation of the laser light, 
effects on a refraction index and a transmittance of the glass 
substrate and the like, the test and the correction of the 
short-circuit defect of the signal wiring are performed. 
[0025] Further, since the correction of the short-circuit 
defect portion is performed under a substrate state, a cleaning 
can be effected after the correction. Accordingly, there is 
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no fear that a foreign matter having adhered to the active 
matrix substance is mixed into the liquid crystal layer , so 
that a reliability is improved. Additionally, since it is 
adapted such that, after a completion of the TFT substrate, 
the correction of the short-circuit portion is made possible, 
it follows that a correction badness does not flow to a 
post-process, so that losses of member and time are suppressed 
to minimum limits. 

[0026] Further, if one part of the wiring is removed by the 
irradiation of the short wavelength laser light of the 4th 
higher harmonic (266 nm)of YAG laser, a resistance of the data 
signal wiring increases. However, in order not to exert an 
influence on an image display state, an area removing the data 
signal wiring 3 by the short wavelength laser light of the 4th 
higher harmonic (266 nm) of YAG laser is adjusted by taking 
a design margin (for example, within ±5%) into consideration, 
and it is made within 2-5 ninD for instance. 
[0027] In the above embodiment, there is adopted the 
constitution in which the data signal wiring 3 is removed by 
the short wavelength laser light of the 4th higher harmonic 
(2 66 nm) of YAG laser. However, in order to remove only the 
wiring on the active matrix substrate, usually there is used 
a laser light whose oscillation wavelength is 3 60 nm or less. 
[0028] 

[Advantage of the Invention] From the above, since the defect 
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correcting method of the active matrix substrate of the 
invention is adapted such that the laser light of the 
predetermined energy like the 4th higher harmonic (266 nm) of 
YAG laser is irradiated to the periphery of the detected 
short-circuit defect part to thereby remove one part of the 
signal wiring disposed above the periphery of the short-circuit 
defect part, the short-circuit defect portion is corrected 
without using the redundant wiring circuit. 
[Brief Description of the Drawings] 

[Fig.l] It is a plan view of a picture element part in an active 
matrix substrate of a liquid crystal panel. 

[Fig. 2] It is a sectional view at a - a' line shown in Fig.l. 
[Fig. 3] It is a sectional view of a case where a laser light 
has been irradiated to a short-circuit defect generated between 
signal wirings of the active matrix substrate shown in Fig.l 
and Fig. 2. 

[Fig. 4] It is a plan view showing a state after the laser light 
has been irradiated to a short-circuit defect part. 
[Fig. 5] It is a plan view, similar to Fig.l, of the picture 
element part in the active matrix substrate of the liquid 
crystal panel. 

[Fig. 6] It is a sectional view at b - b' line shown in Fig. 5. 
[Fig. 7] It is a circuit diagram showing a conventional 
correcting method using a redundant wiring circuit. 
[Description of Reference Numerals] 
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1 common signal wiring 

2 scanning signal wiring 

3 data signal wiring 

4 picture element electrode 

5 glass substrate 

6 gate insulation film 

7 pinhole 

8 pinhole 

9 corrected part 

10 redundant wiring circuit 

11 TFT part 
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